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IDENTIFICATION

A. Title: OSAS-A Modified for Augmentation (SOSAS) - Ident 05C, Mod AC

B. Programmed: 20 December 1962
Control Data Corporation
C. L. Hill, System Development Corporation

C. Documented, 2P. March 1963

PURPOSE

SOSAS allows a programmer to write programs for the 160-A computer in
symbolic notation with minimum regard for ultimate storage locations
assigned a program. It also allows a programmer to write instructions
using mnemonic symbols, which are easier to remember and to later inter-
pret than are the octal machine code equivalents.

SOSAS is available in two versions with distinct Input/Output configurations:

A. Version A of SOSAS assembles symbolic programs from cards via the 088
on the 1610, provides a binary output un cards via the 5J3 on the 1610,
and listable output appears on the 1612 printer.

B. Version B of SOSAS assembles symbolic programs from cards via the 167
card reader, provides a binary output on magnetic tape, and listable
output appears on the 166 printer.

The primary difference between SOSAS and OSAS-A is the handling of a
System Symbol Table by SOSAS.

USAGE

A. General Description

SOSAS is a two pass assembler. If the condensed representatici of the
symbolic program exceeds available core storage, it is dumped onto
magnetic tape for intermediate storage.

This intermediate information is read back in for the assembler's
second pass. During the first pass of the assembly process, the
assembler reads in each line of symbolic information, scans the
varioub fields, and stores a condensed representation of each line
into a reserved block of storage. When that storage block is full,
its contents are dumped onto magnetic tape. This is the intermediate
output. Other steps which occur during the first pass include the
assigning of values to location symbols, the entering of symbolic
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quantities into the symbol table, translating of operation codes, and
advancing the current location counter. During the second pass the
assembler analyzesiand converts the intermediate information. It
transmits each line of listable output and grouping of assembled binary
words to the appropriate output device.

B. Special Halt and Suppress Functions

A programmer may halt the assembly process temporarily' at any point
by inserting a WAI pseudo-op at that point in his program or setting
a stop, making whatever changes he wishes, and continuing. He may
also suppress either the listable or binary output by inserting a
SUPA or SUPB pseudo-op in his program.

C. Program Relocation

All programs assembled by SOSAS are relocatable. Relocation is
accomplished by specifying a relocation constant at load time. This
relocation constant is added,under control of the loader, to the
storage address assigned to relocatable words in a program assembled
by SOSAS. Relocatable words are words that may be stored in any
location in memory. Each word that is capable of being relocated
must be assembled under control of the ORG-PRG counter. Therefore,
any word or group of words that the programmer wishes to be re-
locatable must be associated with the ORG or PRG pseudo-op as shown
in the example in Appendix B. In addition, words consisting entirely
of addresses that refer to relocatable words in the symbolic program
must be modified by the relocation constant. Words that are stored
in low core locations (0000-0077 ) in any bank are normally non-
relocatable and are assembled under control of the CON counter.
Storage locations assigned to these words are not incremented by the
relocation constant.

Words that will not be modified by the relocation constant are as
follows:

1. Words that contain an op code; or op code, address and
additive fields.

2. Words that consist of entirely numeric address and additive
fields.

3. Words that refer to addresses of words assembled under control

of the CON counter.

D. Symbol Table Manipulation

SOSAS has the capability to accept a symbol table and include it as
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a semi-permanent part in an "updated" version of SOSAS, allowing for
further updating in the form of additional new symbols. When SOSAS
is updated with a symbol table, both a listing and a binary version
of the updated symbol table are produced.

A symbol table in the form of symbolic cards will be accepted by
SOSAS upon the setting of the SLJ-2 switch. The symbol (not greater
than six characters) will be punched, left justified in col. 2-7.
The op. code, EQU, will be punched in col. 10-12. A four digit octal
number must be punched in col. 15-18. This is the location assigned
to the symbol.

A deck of symbol table cards may be preceded by an IDNT card, which
will be used in the list heading. The IDNT card must have an op.
code, IDNT, punched in col. 10-13. Any four character identification
may be punched in col. 15-18. If an IDNT card is not present, SOSAS
will identify the symbol table listing with the information on the
IDNT card of the last updating vhich included an IDNT card, or if no
IDNT card has ever been used, no special identification will be printed.

The deck of symbol table cards must be terminated by an END card. This
card consists of the op. code, END, punched in col. 10-12.

The symbol table listing consists of a header, SYMBOL TABLE )CXC
(XXXX is omitted if no IDNT card is used), and a list of the symbols
with either octal equivalences.

The binary version of the symbol table is punched on cards by Version
A and written on magnetic tape unit 4 in binary card format by Versibn
B. The cards are of the same format as described on page 13. No re-
location bits are present. The starting address of the first card is
4000 . Each symbol is represented by four words on the card, three
wordl expressing the BCD characters of the symbol and one word indicat-
ing the binary equivalence of the symbol. The last word is always 77768.

E. Symbolic Input

A symbolic program to be assembled by SOSAS is read in from punched
cards via the IBM088 card reader on the CDC1610 Control Unit by
Version A and via the CDC167 card reader by Version B.

All input is BCD in the computer. Remarks and other pseudo-ops may
be located anywhere in the program; however, each program must end
with a WAI or an END pseudo-op. The location, address, and additive
fields are preceded by a plus, a minus, or a blank. (A blank indicates
a positive field.) The description of each field in a line of symbolic
input is given below.
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.. Location Field

A location symbol may be a maximum of six alpha-numeric
cnaracters. The sign (or blank) is not a part of the
location field. Numeric characters may be either octal or
decimal. Resultant octal values equal to or greater than
10,0008 may be used as location symbols. Values less than
10,0008 will be entered in the symbol table but can not be-
referenced by other instructions. Four-digit decimal num-
bers that result in five-digit octal values are valid symbols.

2, Operation Code Field

This field may contain any of the symbolic op codes or
paeudo-ops listed in Appendix A.

Two-digit octal machine instruction codes may also be used
if they are left-justified within the field.

3. Address Field

This field may contain an octal number, a decimal number
followed by a D, or a location symbol. Any location symbol
used in an address field must either appear in the location
field somewhere in the program or have been previously de-
fined in a symbol table used in "updating" SOSAS.

4. Additive Field

This field is used to increment the address specified in thee
address field. This field may contain a location symbol, an
octal integer, or a decimal number followed by a D. Any
location symbol used in an additive field must either appear
in the location field somewhere in the program or have been
previously defined in a symbol table used in "updating" SOSAS.

Information specified by the additive field will be added
algebraically to information specified in the address field.
Location symbols appearing in either field are represented by
their assigned machine addresses during address computation.
The resultant sum is added or subtracted from the current
address to obtain a new address somewhere in the program.
The resultant sum can never exceed + TT except for Memory
Address Mode instructions, the Return Ju Instruction, or
the. Selective Jump Instructions. If a minus sien is punched
in the sign position preceding the location field of a line,
the current address is ignored in processing the address and
additive fields for that line.
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5. Comments Field

This field may contain up to 5010 characters.

F. Card Symbolic Format

"r LOCATION 0 AOCREs ADDITIVE SCOUIENCE

a0 0 0 0 0 00 00 0 0 00 0 0 000000000 0 100 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 45 6 7 1 115121 2 ,124 75 26 27 212 3 11,32 334 35 A 37 31394041474344454647414950 515 53 54555 574 54 5I19 11642 63 G4 l 65657 ,01E1 3 to M X5 717771710O

'., 22222242222 2222222 2222222222222222222222222222222222222222222 2222222

'" 3333333I']3333 3333333 3333333f 33333333333333333333333333333333333333333333333333

Sj44444 44444444444 44444 44~ 44444444444444444444444444444444444444444444444444

o 55555 ',155 5555555 ~5555555.1555555555555555 555555s5555555555555555555~555555555

6666666S66 K 666S66 8666666:fl666~6666666666666666666666666666666666 SI6666666666

l 1!787 11 7 77•7771 •1 11177,77777777777717111171 7777117 711711171171771711111111'7'

U 222 2 2I 2 2 12 25 2 2 2 :1 2 2t 2 2 24 2• •S 2 2 29 2,.|2t 2 . 2 2, 24 23 27 21 29 4 4 2 2] 24 4 2 2| 4 24 20 2l 525 2 25 2 2 2 2 2 2 2 3 2 4 2 • 2 | 2 1 2 2 2 1 2 2 | 2 4 2 2 1 2 7 2 11 2

I*ML ?2IR7

Columns Contents

2 Minus, plus, blank or first character
of Location Symbol

2-8 Location symbol

10-13 Op Code

15 Minus, plus, blank or first character
of Address Field

16-21 Adidress Field

23 Minus, plus, blank or first character

of Addition Field

24-29 Additive Field

31-80 Conmments Field

IIn
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Contents of the location, address, and additive fields may be left-
justified, i.e., may start in columns 2, 15 or 23 respectively.

G. Arrangements of Symbolic Deck for Assembly

No special start or identification card is required. A remarks card
may be included to identify the program but is not necessary. Blank
cards are ignored; they do not affect the object program. The last
card must be an END or a WAI card. Decks may be followed by. 3 blank
cards to assure reading of the last card.

Decks may be stacked for assembly by placing several programs in the
reader at once, one program following another with no special cards
between.

H. Mnemonic Codes for SOSAS

SOSAS recognizes all of the normal mnemonic operation codes for the
160-A computer. In addition, it recognizes certain pseudo-ops and
15 special relative codes. The special relative codes are relative
instructions which do not specify direction. An R is substituted for
the terminal B or F in the symbolic program and SOSAS determines the
proper direction automatically as explained on page 10. For example,
LPR may be coded instead of LPF or LPB. The special relative mnemonics
are: ADR, AOR, LCR, LDR, LPR, LSR, NJR, NZR, PJR, RAR, SBR, SCR, SRR,
STR, ZJR.

Appendix A contains a complete list of all mnemonic codes recognized
by SOSAS, including normal operation codes, pseudo-ops, and the special
relative codes, arranged in alphabetic order. To provide compati-
bility with previous 160 assembly programs, SOSAS accepts the old
Shift A and Logical Sum instructions.

I. SOSAS Pseudo- Instructions

The SOSAS assembly program recognizes 16 pseudo-instructions (pseudo-
ops). Pseudo-ops are not interpreted as machine language instructivns;
they provide the programmer with a means of controlling the assembly
of a symbolic program, and are recognized only by the assembly program.
Three of these, the ORG, PRG, and CON pseudo-ops, are included in the
pseudo-op repertoire because of the relative addressing feature of the
160-A computer. These three pseudo-ops determine the storage location
of each assembled line in the object program by specifying the contents
of the two assembly program location counters - the ORG-PRG counter and
the CON counter. Addresses assigned to each line during assembly are
under control of whichever counter is active at that time. The active
location counter is incremented after the current line is assembled.
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The CON counter is actuated by a CON pseudo-op and the ORG-PRG counter
is actuated by either an ORG or a PRG pseudo-op. At the beginning of
a program, SOSAS automatically sets the ORG-PRG counter to 1008 and
the CON counter to 0. Relocatable lines are assembled under control
of the ORG-PRG counter; non-relocatable lines (those that are to be
placed in low core) are assembled under control of the CON counter.

1. ORG-PRG Counter

This counter is activated by either an ORG or a PRG pseudo-op.
The counter is set to the value of the algebraic sum of the address
field and the additive field EXCEPT when both these fields are
blank. The instruction immediately following an ORG or a PRG
pseudo-op is assembled to the location contained in the ORG-PRG
counter as a result of the pseudo-op. If neither of the pseudo-ops
appear at the beginning of a program, theORG-PRG counter is set to
01008. In case the additive and address (AA) fields are blank,
the following occurs:

a. ORG causes the ORG-PRG counter to be set to 0.

b. PRG causes the ORG-PRG counter to resume control and to continue
counting from the previous value contained in the counter.

2. CON Counter

This counter is initially set to 0 if no CON pseudo-op occurs at
the beginning of a program. When a CON pseudo-op is encountered,
the CON counter is set to the algebraic sum of the address and
additive (AA) fields. This sum must never be greater than 778.
As long as the CON counter remains active, it is incremented by
one except when it is reset by the A fields of a CON pseudo-op.
If the AA fields of a CON pseudo-op are blank, counting begins
from the previous value. The legal range of a CON counter is from
0 through 778. Locations higher than 778 that are specified by a
CON pseudo-op are flagged as range errors.

3. Symbol Table

Each symbol that appears in the location field of a line in a
symbolic program is assigned a numeric value by SOSAS and is
placed in a symbol table. This symbol table consists of two
parts; a variable portion and a constant portion.

The variable symbol table contains the numeric value of all
symbols that refer to words that are relocatable. The constant
symbol table contains the numeric value of all symbols that are
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non-relocatable. Symbols that are assigned to constants or low core
addresses and System Symbols are placed in the constant symbol table.
The capacity of the entire symbol table is 100010. The following
formula may be used for computing the allowable variable or constant
symbol table capacity in a program to be assembled.

Sv + 2Sc <1 00010

Where S = total number of variable symbols
and 9c= total number of constant symbols

4. Pseudo-Ops

a. ORG - Causes the ORG-PRG counter to assume control. This pseudo-
op causes the ORG-PRG location counter to assume the value of
the algebraic sum of the address and additive (AA) fields. This
value is assigned as the location to which the next instruction

(adfier an ORG) will be assembled. Each word assembled under
this pseudo-op will be flagged as relocatable on the binary
output card or card image. Symbols appearing in either AA
field must be defined before ORG is executed. An ORG should
not be used to continue an assembly. Blank AA fields set the
ORG-PRG counter to 0. See Appendix B for example.

b. PRO - has all the properties of ORG except that it is used
principally to continue an assembly. A PRG with blank AA fields
reactivates the ORG-PRG counter. If a PRG with blank AA fields
is the first instruction of a program, the counter starts at
1008. See Appendix B for example.

c. CON - Controls the CON counter as the PRG controls the ORG-PRG
counter. Symbolic locations defined under control of the CON
pseudo-op may be referenced with no-address, direct, or indirect
address mode instructions only. Avoid forward, backward, and
relative mode instructions when referencing such symbolic
locations. Words assembled under control of the CON pseudo-op
are non-relocatable, and may be stored only in low core. See
Appendix B for example.

d. BLR, BSS - will advance the location counter currently in control

by the amount specified in the address plus additive field. If

a symbol is given in the location field, that symbol will be

assigned to the first numberic address in the block. Care must

be taken to ensure that CON counter range is not exceeded.

.S
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e. WAI - Will cause the assembly program to stop and allow for in-
sertion of a new tape for input. The END pseudo-op may be simu-
lated here by entering a non-zero quantity into the A-register
and running.

f. END - Will cause the assembly program to prepare for the second
pass. During binary output, a transfer card is produced. An
END pseudo-op with blank AA fields will cause the loader to trans-
fer program control to address 0000. Otherwise, an END pseudo-
op will transfer program control to the address designated by the
algebraic sum of the AA fields.

NOTE: An END or WAI pseudo-op must terminate the program being
assembled, If a WAI is the last instruction, the END
pseudo-op must be generated manually in order to complete
the assembly process.

g. EQU - Assigns the algebraic sum of the address and additive fields
of the EQU pseudo-op to the symbol given in the location field,
and places this symbol and its numeric value in either the variable
or the constant symbol table. The address and additive fields may
be either numeric or symbolic. If both fields are numeric, then
the symbol in the location field is assigned to the constant sym-
bol table and is not relocatable. (To maintain program relocata-
bility, numeric locations should refer only to low core.) If
both address and additive fields are symbolic, the algebraic sum
of the two fields are equated to the symbol in the location field.
If either address or additive symbol is relocatable, then the
symbol in the location field will be relocatable. If both symbols
are non-relocatable, then the location field symbol will be non-
relocatable, (Constants or low-core addresses). If the address
and additive fields consist of a symbol and a numeric value,
in either order, then the relocatability of the location field
symbol is determined by the relocatability of the symbol in either
field.

h. REM - Takes all that follows the additive field as remarks and is
ignored by the assembly program. A REM instruction will not
cause the location counter to advance. A maximum of 5010 char-
acters is permitted in the remarks field.

i. BNKX - Will generate a binary bank card that will cause the in-
structions following the pseudo-op to be loaded into bank X.
(X must be an octal digit). This pseudo-op does not affect the
assembly of a symbolic program; it is a signal to the loader.
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J. SUPA - Suppresses the assembly listable output.

k. SUPB - Suppresses the binary output.

1. BCD - Causes a contiguous string of characters to be assembled
2 BCD characters per word.

m. BCDR - Causes a contiguous string of characters to be assembled
1 BCD character per word.

n. FLX - Causes a contiguous string of characters to be assembled
2 flex characters per word.

o. FLXR - Causes a contiguous string of characters to be assembled
1 flex character per word.

The following rules affect BCD, BCDR, FLX, and FLXR pseudo-ops.
A maximum of 5010 characters is permitted by the BCD, BCDR, FLX,

and FLXR pseudo instructions. The characters must be in the remarks
field; a character count must appear in the address field.

J. Assembly Rules for Input

1. A line containing information in the remarks field only will be
ignored during assembly but will appear in proper order with the
listable output.

2. If the OP field of a line is blank, then the address and additive
fields are added algebraically and stored as one 12-bit number.
(If the result is negative, the line will assemble without error,
but the resultant machine word will be incorrectly modified by any
relocation constants).

3. If the OP field is non-relative, the address and additive fields
are added algebraically to form a 6-bit low-core machine address
or a 6-bit constant. If the sum of the address and additive field
exceeds 778 the line is flagged as a range error in .the listable

output and the low-order 6-bits of the instruction are set to zero.

4. If the OP field is relative (last character is F, B, or R) the con-
tents of the location counter is subtracted from the algebraic sum
of the address and additive fields. ( A minus sign punched in the
sign position of the location field indicates that a line is to be
assembled as in rule 2). For F-type op codes, if the result of
this operation is positive, the result is directly inserted in the
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low order 6-bits of the resultant 12-bit machine instruction. If
the result is negative, the low order 6-bits are cleared to zero
and the line is flagged as a possible range error in the listable
output. For B-type op codes, if the result of the subtraction is
negative, the result is complemented before being combined with the
high order 6-bit machine op code. If the result is positive, the
low order 6-bits are cleared and the line flagged as a possible
range error in the same manner as a negative result for F-type op
codes. The possibility of range errors may be reduced by sub-
stituting for F- or B-type op codes an R-type op code, which is
recognized by SOSAS. If, for example, a programmer wishes to use
one or the other of the two relative machine codes (F or B), but
does not know at the time the program is written whether the desired
reference is forward or backward, an R-type code may be used. An
R-type (special relative) op code forces SOSAS to examine the re-
sult of the subtraction of the contents of the location counter
from the sum of the address and additive fields to determine the
correct relative machine op code. If the result is positive, the
resulting machine op code will be an F-type; if the result is
negative, the resulting machine op code will be a B-type. (JPR
and ERR are not considered R-type op codes and will not be recog-
nized as such by SOSAS). For all three types of relative op codes,
if the difference between the current location and the sum of the
address and additive fields is greater than + 778, the low order

6-bits of the resulting machine instruction are cleared to zero
and the line is listed with a range error flag.
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X. Listable Output

1. Listable output is on the 1612 by Version A and on the 166 by Version B.

Columns Contents

2 - 5' Error flags

7 - 10 Octal location (location in core
to which the line of data was
assembled)

13 - 16 Octal contents (contents of
octal location)

19 Blank or minus sign

20 - 25 Location symbol

27 - 30 Op code

32 Plus sign, minus sign or blank

33 - 38 Address

40 Plus sign, minus sign or blank -

41 - 46 Additive

48 - 97 Comments

2. Error Flags
SOSAS has eight error codes which may appear on an assembly listing.

Error Code Explanation

C CON location out of range
(beyond first 1008 locations)

E E term of assembled machine op
code greater than 778

L Undefined symbol in location field

M Symbol defined more than once

0 Illeg.l op code

U Undefined symbol in address field

V Undefined symbol in additive field 4
X Illegal character
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L. Binary Output

Binary output is punched on cards by the 533 on the 1610 by Version A
and it is written on magnetic tape unit 4 in card format for off-line
punching by Version B. All binary output produced by SOSAS is relo-
catable. It will include program cards, bank cards, and a transfer
card for each program.

Format for binary program cards, bank cards, and transfer cards:

1. Program Card

Columns Rows Information

1 7, 9, 12 Binary program card indicators

1 8 If check sum is to be ignored

1 0-6 Word count

2 Starting Address

3 Check sum of other 79 columns

4-9 Designator bits for words in
columns 10 through 80 that must

be modified by relocation con-
stant. A punch indicates that
word rill be modified at load
time if relocation constant is
specified. A punch in row 9,
column 9, indicates that words
in column 10 through 80 will
not be relocated. (A 12-punch
in column.4 indicates that word
10 is modified; an ll-punch in
column 4 indicates that word 11
is modified; a O-punch in column
4 indicates word 12 is modified.
Ordering of word-bit corres-
pondence proceeds in sequence
down each columns, 4 through 9.)

10-80 Machine instructions, addresses
or constants.

fW
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2, Bank Card FoW3 Information

7 7, 9, ii Bank card indicator

i 8 If checksum is to be ig-
nored

7- 9 Bank number

3 Checksum

3. Transfer Cs,rd

1 7, 9, 12 Binary transfer card in-
dicator

18 If checksum is to be ig-
nored.

2~ Transfer address

3 Checksum

M. Operating Instructions for Assembiy Process

1,Wret 1 c Tape

a. UTnit #• -I Ttermed.cite input/output

b. Unit #1L Blý.nry output (VersLon B only)

2. All SOSAS bi-oct1 paper tapes should checksum to zero when
loaded, The last word on every tape is the complement of the
checksum of thie rest of the tape, thus giving a zero checksum
when lowaed.

3. To Asseinble without Upt nTb

ao Load $0.5q bi -orctal paper tape at 0, Checksum should be jO,

b. Master clear.

c. FUN from 0-

-o At stop o06•- program has been assembled correctly. RUN to
rewind unlca•. tape units or master clear and RUN to assemble
next program. If stop 2061 occurs, certain lines of symbolic
input 'were in error. A-reg~ster displays number of lines in
error, PUN to -t~p a't 20628o
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4. To Update Symbol Table - SLJ-2 Set

a. Load SOSAS bi-octal paper tape at 0. Checksum should be 0.

b. Master clear.

c. Ready symbol table cards in card reader.

d. RUN from 0 (making sure SLJ-2 is set).

e. After halt at 37448:

(1) If it is desired to assemble with new updated symbol
table without punching a new version of SOSAS, ready sym-
bolic cards in card reader, ready printer, ready punch for
Version A, reset SLJ-2 and run. It should be noted, that,
when using Version-B, binary output will be written on the
same tape that the binary symbol table was written on. No
tape manipulation is necessary. The assembly process will
write the binary output on the tape without positioning.

(2) If a new version of SOSAS, including the symbol table just
read in, is desired, turn paper tape punch motor on and
run. A bi-octal paper tape of the modified SOSAS is punched,
an updated list of the symbol table is punched on binary
cards. A second halt now occurs at location 43668.

(a) If no assembly is being run, processing is complete.

(b) If an assembly is now desired, ready symbolic cards
in card reader, ready printer, ready punch for Version
A, and run. For Version B, no tape manipulation is
necessary.

5. To halt assembly program prior to completion

a. Set stop switch 1. Do not take out of RUN position to stop
assembly program.

b. To resume assembly, restore stop switch 1 and RUN.

c. To restart assembly program, master clear and RUN.

6. oS r ts

a. Normal Stops :
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(1) 07768 will occur if Jump Switch 1 has been set. Occurs
after the first pass.

(2) 2062 Final stop. The assembly has been completed cor-
rect~y. Master clear and RUN to assemble next program.

(3) 22078 The WAI pseudo-op has been encountered. Position
next symbolic input portion and RUN to continue assembly.
To simulate an END pseudo-op, enter some non-zero quantity
into the A-register and RUN.

(4) 37448 Stop after reading in Symbol Table cards (SLJ-2
set). To punch updated version of SOSAS, punch on binary
cards and list the updated Symbol Table, RUN. To assemble
using updated Symbol Table but not punch updated SOSAS or
print and punch Symbol Table, reset SLJ-2 and RUN.

(5) 4366 Updating process is completed. To assemble using

updated SOSAS, ready input/output equipment and RUN.

b. Assembly Error Stops:

(1) 20618 Line error display. The number of program lines
containing errors is displayed in 'the A-register. RUN to
proceed to final stop 20628.

(2) 0364 or 3666 Symbol table is too large for computer to
handle. Either the number of symbols must be decreased or
the program must be assembled in parts; symbols common to
more than one part must be EQU'd to the address immediately
after the last address of the preceding portion. Maximum
symbol table capadlty is 10010.

(3) 3734• Illegal card in Symbol Table input. To recover in
Versqon A, run cards out of 088; first card out is the bad
card. To recover in Version B, top card in stacker is bad
card. For both versions, correct error; make remaining
cards ready in reader, beginning with corrected card; start
at 37118.

c. Version A Input/Output Error Stops:

(1) 50428 533 punch not ready. RUN after correcting error.

(2) 50678 088 reader not ready. RUN after correcting error.
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(3) 52418 Write parity error on intermediate I/0 on magnetic
tape. RUN to rewrite. Zero A-register and RUN to disable
parity for remainder of record; then continue normal pro-
cessing.

(4) 53108 Read parity error on intermediate I/O on magnetic
tape. RUN to reread. Zero A-register and RUN to disable
parity for remainder of record; then continue normal pro-
cessing.

d. Version B Input/Output Error Stops:

(1) 50108 Write parity error on binary output on magnetic
tape. RUN to rewrite. Zero A-register and RUN to dis-
able parity for this record; then continue normal pro-
cessing.

(2) 50418 167 card reader not in operating condition. A-
register displays 1OXX where XX indicates octal status
of 167 as given below. Note contents of P-register.
Correct 167 error condition and master clear. Add one to
noted contents of P, enter sum in P-register, zero A-
register and RUN.

167 Status Response Codes

(a) 01 Hopper empty

(b) 02 Stacker full

(c) 03 Feed failure

(d) 10 Program error

(e) 20 Amplifier failure

(f) 40 Motor power off

(3) 51618 Illegal code detected by 167 card read routine.
A-register contains octal number of card column in error.
Correct card and RUN.

(4) 53168 Write parity error on intermediate I/O on magnetic
tape. RUN to rewrite. Zero A-register and RUN to dis-
able parity for remainder of record; then continue normal
processing.

-4
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(5) 53658 Read parity error on intermediate I/O on magnetic
tape. RUN to reread. Zero A-register and RUN to disable
parity for remainder of record; then continue normal pro-
cessing.

RESTRICTIONS

A. Maximum number of System Symbols is 25010.

B. Maximum number of all symbols allowable is 100010.

C. In Version B, the binary output tape (Unit #4) is not rewound before
assembly. If this is required it must be done manually.

STORAGE REQUIREMENTS

SOSAS requires two full banks (Banks 0 and 1) to perform its operations.
The entirety of Bank 1 is used to hold the symbol table. Bank 0 is used
in the following manner:

A. 0000 - 53618 Program

B. 53628- 75158 System Symbol Table and Intermediate Information Buffer.
It should be noted that both the System Symbol Table and
the Intermediate Information Buffer are variable in
length. The maximum size of the System Symbol Table is
25010 which requires 17508 cells. The Intermediate In-
formation Buffer always includes all of this area not
required for the System Symbol Table.

C. 75168- 77768 Input/Output Buffers.

VALIDATION TESTS

Because SOSAS is a modified version of OSAS-A, which is a much used program
with no known outstanding problems, and because the only differences be-
tween SOSAS and OSAS-A are those which involve the System Symbol Table;
validation tests on SOAS were chiefly concerned with the handling and usage
of the System Symbol Table.

The following tests were made:

A. SONAS was updated with a System Symbol Table. This operation produced;

1. An updated SOSAS paper tape.

2. A System Symbol Table listing.

3. Binary cards of the System Symbol Table.
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B. A short assembly was run with the updated operation. The program
assembled contained symbols that were in the System Symbol Table.

C. The same assembly mentioned above was also run with the updated SOSAS
paper tape produced in A.

D. A similar "second generation" test was performed. Steps A, B and C
were performed starting with the updated SOSAS paper tape produced in
A.

In Appendix "C" is the System Symbol Table listing produced in step A and
a copy of the assembly listing produced in steps B and C. Since the two
assembly listings are identical, only one reproduction is given.

REFERENCES

A. "OSAS-A, The 160-A Assembly System", Control Data Corporation,
Pub. No. 507, May 1962.

B. "Combined Milestone 3 and 4 for the Bird Buffer Utility Support System",
System Development Corporation, TM-(L)-824/000/0O, 5 November 1962.

C. "General Description and Operating Procedures for SOSAS", System
Development Corporation, N-(L)-19081/025/00*, 7 February 1963.

*N (Notes) are internal SDC documents and are ordinarily not released to
-outside companies.
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FIXW DIAGRAMS

READST-___Preset TVAR. Preset TCON /AST

iosu ob bymbol Table) 1 -. SLJ2' •(Read Symbol Symbol into ConstantsS b e Smbol Table) S_ /n to C s nTable) Symbol Table

ISet

ese I- ags RIe RCTand Conctants et CDCOL Flag?EAD)~~~to ero Lr INPT IME Card Column) Mc oiu IenF FatoZrfrIPT IE(cnLocation S1~ to Indicate'3ach Card for C0l. 2 Fd Present? Minus

SCNOP

0 ybl Set Advance SOPT
All Blanks? 0 yblSEARCH in Table? YSDuplicate Card Column . (Translate Op sON

Symbol Flag I Count to Code)Address Field ____

YES N
Store Symbol
In Symbol
Table

Did Field S Symbol NO Store SymbolM, SCAN Contain a SEARCH In Table?, in Symbol ST;D

STAD SA

eld Bean ADSU! Pseudo-Opl? CON? PORG?

Scanned ?

ORIG
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=YSObtain SIGM4A Set Value
BE:QU? (Address & in Symbol BN

Additive) Table

Control toVau

K01 ONl L'ne OIA Presnt?Se
ýI\'aluente to

value

Control to
PRG Lin,Ž

'Cotro to Set PHG
counter to

O~G PSC Line Value
Value

Tabl j~~ ysiol TbleTable
Location? Constants Full ? K

NO

lRtIKO EW

I HALT
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S• • Co nvert Re-mark~s tUpat
Obtain BUD FBEX BCD to Field Into Lin

Stor• ora FLEX wordsCone
Start Address FLEX?

Update
Line
Counter

Set

E)-- ENDFL4G

set Flag
to Indicate
BAM

Obtain 4th Set Flag

p Character of to Indicator -
Op LIST or BIN

Om Wo-rd OP? Line E

Counter by

Line Counter
By 2

Set\ Filled:

&s NOo
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Int-ermediate \E Suppress YES Set Reset Zero
PABS2- I, Zxist? Y Flag Set? Suppress Line Binary

/ Flag Counter Card Image

NO 
P

C Set irst Intermediate Blank Illegal

4 Time print I ,O Exist? YES Line F Op Flag
FImeF

NO .. .. I,.oYES

- ~ Set Flap' For Obtain Bcwr E u f NBackward EFF Relative Fa YE S Complement '
Address Mode Difference Flag Set? Range?

"?I YES

SERBR

Error? YES SE Error Flag

to A in Addr. E and P Line Court& Addi.
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Reloation RangetOantr o 9 NO R

UDifrne 'FIniate Line-V" 

-

AddRI & dd. RT

Set Udt
ReDlocto Cntn

Bit 2
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BNlK Oct Flag
RECard. For Bank ,EtnINJ

(E Card

Error YSSet Err UPdate Octal 0tlLocation
SE''LIi FagsFlag In Error LoainContents Smo -- EOO

Exist ? Line Count to Line to Line to Line

On Code Address Addi t ve Remark-
STOKOF to Line Field Field FieldLTO Ffl

( to Line to Line to Line

(FBIH Output? EB. Line
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T7, K -6 ORSOOLES XI

SCN-70, COUNT CC:CO YS
1,=Ia / blank, ~

CRD~L12 ~ ~SC~~l*** ~~IL+11N

ESCA -ig Fla CS -N - ICO~ 1 ? O RDASNo)

NoS 
_ _

Tet SLCICECO

ESAN 2 Cut o +o- H i.K +3 =7 )- YS0

STI MN

CRDCO CROCO S0S6f
0 1~ JS ~ SA

(DSCAN~~~~~ 12 AdJ2 U~l ECA1

NO0
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CRDCOL 9 _7 70N~ t 0RCL Y Y/xOO~ T - U+? 70 - HU?4-iblank?

(s~cN OCTSCAN CC

S~CN Fag3CI
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<=0

Set Shft0 0 e C

i ~ ~ ~ ~ ~ ~ D - 07-Wi AOi- mFa

00
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COUNT 
+ =

SES=75 ASRCH Ll -1 -BNC)H Cell = Celu+j Cell =L]4? LDSSCH

NO

(SRCNA)

LOS
LINNCOUNT EXIT

SRCI{A COUNT =07? O CUT N ON s OL-elSC

1)UN



15 March 1963 30 TM-1003/009/00

Obtain Op. Code NO S

Op. Code Test Loop OT
etblank? tet

Indicate
AP'roer OP in

DO~~ ~ t FTrst or d10•

AS

wa Pcateud O Chaoaetee

oOtch? e MtchF

Was Pseudo° NO Ws Op E HALT A Register YES R
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Update to Check All Pseudo-op. AN l MOpoe
SOA Against Next Op Checked? eE Eeurn YES SorCode in Table Fild Chcked?ý

SOPTB 
SOT9

Is Third YES Set Code for Is p oe s Is Op. Code NO IsOp Code NOýd IsO.Cde ýNO
SOPTThir YES, 1, ,, Arithwmentic or' in Arithmetic a4C rctr aUieaUnueSom'SM, 11 Rogca Bn or Logical Tabi obe p OT

CDNFOrI struction OpSigeDul p

OFEX OE
OFEX OFEX

Is OpCode Set Illegal

SO1'TZ Numeric? OpFa

YES

Obtain Binr
Equivalence
of BCO Op
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!Undefined ndicator u Obtin 2 Nor Og Op. Field o pCdADSUM Existence Indicator (E FlNWrOp EU DUARelocation Bit (RELBIT)ý 
ls)EU DUA

Undefned et E ObtinedNELBT to SIGM

3it NONO

SetU Flagil Fed oato
Mask B-ak Nmeic ybo af
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ST Synouc yin INSTOR INPUT Card ? MI ITCL MYCN$

NO YES YESYE

HALT

CtF~nal 1/ctHAIT
CN31 W-. ord :n --9 End S ZL-2c14

Table 777, Conotant, 3Ziabol Table cetý H~

-.EXIT

S ave Z

Charactr

TyblOctal UpaeNo. of Symbols YES RRT
N3toTbeLocation fITOR25?HL

2 Char/l~dto Table adTVH 20

LLOOP

S~jabols ýYE Punch Preset Update
CHI -~{ I Table'. PT Leader J C-heclksum ROSChecksum I 112011

No

ERROR
HALT
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5 Punchine Complement Punch
CHhl5 ** Punehin s Checksum CH42 PLeaderS Com'lete ?' edrQC

110

sw)

Separate Wiord Add 100 to
CH4w *`nto Two Unper for OUT

I -bit Words 7-Level to PC

'C t leadrd Priet Flag to Clear Print Blank Lin-eCH lea Blank Line LierImine Flag Set""Line Image R stor 1age LSTOUT e ine Ige Flag Set?
to Blank Character to t6 Blank
I _

ClearBlank Obtain Symbol/TOUT Line Flag Address of ::Sand Location LSO
First Symbol to Print Line

Obtain All Symbol 5

S0705 Address of Table
Next Symbol Printed?

YES

Set Zero Set Countm400 CRDORG Binary Card to 71 Wordsto 4000 Image Per Card 05465

S
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osnsoBiar CrdIncrease Word Frn All Symbol YES

ci6hto Col. .|----. Indicator 50 Word Count Symbol Table Table out? l y6b
to Col. 1 in 0o1. 1 to Card Image

- by 1
NO

Binary Card YSIncrease

-CH55 -- s" Full1.? IHtTCRIMO 0145
by 71

NCH

-Binary ;Getout ýE- Write

OHý ( BINCU on Magnaetic EOF HALT T

Tape?

" , , _ _
v. . . . . _
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DUMColumn 1 Relocation Chc-u= .7 Bits Che- Su

Iicator Coun2Compute IO~~to Col~umna 1 (0 •--Mi if ~t~END)2 Check-SumB OO
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VERSION A

N ' Checked \

i ~4096 Times

Preset Reeset Word BitC a

Column Count of Card presentChrceto 1 C t A torA Set to

orCX Zero

0J0Q

__ 
i Nxt Bi __ 20 0

/ SniymaeRROR

YELE

P )orB te
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Obtain Char- On Zero S Zoe Add 20 to
acter for Bit Row? Punch? Previous

Chaater

Set
2X)MOCharacter

S.. Obtain
2J09 Next Word 2O(

in Binary
Iae

(20=--2 Word in / X or Y Row Alter Ready for YES Set Constant
• Completed ? Constant • X Row t d n4

= o NO Set Con.stan
2J ~ Co.;leted? _-wto M n6

•o•lun of 07• to 20 Cou1s ar
BCD Image NO. Com~plete ?

NO no1
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Rewind Set to Write Parity

Return to Routine? Tape Binary Out- Intermediate Error? EXIT
Address 

put Informationt

YES

S -> I Set //First Time YE Rewind Set to "I Rend / • Parity "'

INT -- Return - to Routine 
Binary out- IntermediTte Error?

--putInformation! 
"

ýYS

4Rl Tri es NO BACK SPACE

Made? Tape

YCES

:0,

"E RROR l or .. . . .. .

HALT Error? ,

Rdr
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VERSION A

Return Ready YES Line to EIT(bO3X Address 11

VERSION B

YES
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VERSION B

Set Return Reader YES Read _ -

3?CXAddr -ss Ready? A Card -- lNV XIT]

NO

Ch~ecked

N 4 06 Ti s?

YES

EROR
HALT

Col. to A Col = 0? Binary Image EXIT

Set tot

4"0
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VERSION B

Return ---- b. Binary Imag•e---- Card Image Error

S6 ries N( Backspace

SRCI4 6 FTriesMade Tape

ERROR Ignore YES ,
Halt \\ Error ? / . . . . .. . ....

0

VERSION A

sit Zero ConvertnuReturn Punch Iae Fro unch YES Punch
Address Image Column to y Card

.... Row _ _

NO

Checked
W-8192 Times?

HALT s
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APPENDIX A

MNEMONIC CODES RECOGNIZED BY OSAS-A

Where X or XX = Any Octal digit or digits
XXXX = Octal Operand or EF code
YYYY = Octal Address

Mnemonic Name F E G Type*

ACJ Set D, I, and R Bank Control 00 7X N

and Jump

ADB Add Backward 33 XX N

ADC Add Constant 32 00 XX0X N

ADD Add Direct 30 XX N

ADF Add Forward 32 XX N

ADI Add Indirect 31 XX

ADM Add Memory 31 00 YYYY N

ADN Add No Address 06 XX N

ADR Add Relative 3X XX S

ADS Add Specific 33 00 N

AOB Replace Add One Backward 57 XX N

AOC Replace Add One Constant 56 00 XXXX N

AOD Replace Add One Direct 54 XX N

AOF Replace Add One Forward 56 XX N

AOI Replace Add One Indirect 55 XX N

AOM Replace Add One Memory 55 00 YYYY N

AOR Replace Add One Relative 5X XX S

AOS Replace Add One Specific 57 00 N

ATE A to Buffer Entrance Register 01 05 YYYY N

ATX A to Buffer Exit Register 01 06 YYYY N

BCD 2 BCD Characters/word P

BCDR 1 BCD Character/word P

BLR Block Storage Reserve P

BLS Block Store 01 00 YYYY N

* Normal Codes - N, pseudo-ops = P, and special relative codes = S.
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Mnemonic Name F E G 7p2*

BNKX Generate Binary Bank Card

BSS Block Storage Reserve p

CBC Clear Buffer Controls 01 o4 N

CIL Clear Interrupt Lockout 01 20 N

CTA Bank Controls to A 01 30 N

DRJ Set D and R Bank Control 00 5X N
and Jump

END End P

ETA Buffer Entrance Register to A 01 07 N

EQU Equality p

ERR Error Stop 00 00 N

EXC External Function Constant 75 00 20XX N
E(F External Function Forward 75 XX N

FLX 2 Flex Characters/word P

FLXR 1 Flex Character/word p

HLT Halt 77 00 N
77 77

HWI Half Write Indirect 76 XX N

IBI Initiate Buffer Input 72 00 YYYY N

IBO Initiate Buffer Output 73 00 YYYY N

INA Input to A 76 00 N

INP Input 72 XX YYYY N

IRJ Set I and R Bank Control 00 3X N
and Jump

JFI Jump Forward Indirect 71 XX N

JPI Jump Indirect 70 XX N

JPR Return Jump 71 00 YYYY N

*.Normal codes = N, pseudo-ops = P, and special relative codes = S.
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Mnemonic Name F E G Type*

LCB Load Complement Backward 27 XX N

LCC Load Complement Constant 26 00 XXXX N
LCD Load Complement Direct 24  XX N

LCF Load Complement Forward 26 XX N

LCI Load Complement Indirect 25 XX N

LCM Load Complement Memory 25 00 YYYY N

LCN. Load Complement No Address 05 XX N

LCR Load Complement Relative 2X XX S

LCS Load Complement Specific 27 00 N

LDB Load Backward 23 XX N

LDC Load Constant 22 00 XXXX N

LDD Load Direct 20 XX N

LDF Load Forward 22 XX N

"LDI Load Indirect 21 XX N
LDM Load Memory 21 00 YYYY N
LDN Load No Address o4 XX N

LDR Load Relative 2X XX S

LDS Load Specific 23 00 N
LPB Logical Product Backward 13 XX N
LPC Logical Product Constant 12 00 XXXX N

LPD Logical Pr, ; Direct 10 XX N

LPF Logical Product Forward 12 XX N

LPI Logical Product Indirect 11 XX N
LPM Logical Product Memory 11 00 YYYY N

LPN Logical Product No Address 02 XX N

LPR Logical Product Relative IX XX S

LPS Logical Product Specific 13 00 N

LSB Logical Sum Backward 17 XX N
(exclusive "or")

LSD Logical Sum Direct 14 XX N
(exclusive "or")

* Normal codes = N, pseudo-ops = P, and special relative codes = S.
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Mnemonic Name F E G Type*

LSF Logical Sum Forward 16 XX N
(exclusive "or)

LSI Logical Sum Indirect 15 XCX N
(exclusive "or")

LSN Logical Sum No Address 03 XX N
(exclusive "or")

LSR Logical Sum Relative 1x XX S
(exclusive "or")

LS1 Left Shift One 01 02 N

LS2 Left Shift Two 01 03 N

LS3 Left Shift Three 01 10 N

LS6 Left Shift Six 01 11 N

MUH Multiply A by One Hundred 01 13 N

MUT Multiply A by Ten 01 12 N

NJB Negative Jump Backward 67 XX N

NJF Negative Jump Forward 63 XX N

NJR Negative Jump Relative 6X XX S

NOP No Operation 00 OX N

NZB Non-Zero Jump Backward 65 XX N

NZF Noh-Zero Jump Forward 61 2CX N

NZR Non-Zero Jump Relative 6X XX S

OTA Output from A 76 77 N

OTN Output No Address 74 XX N

OUT Output 73 XX YYYY N

ORG Origin P

PJB Positive Jump Backward 66 0CC N

PJF Positive Jump Forward 62 XX N

PJR Positive Jump Relative 6X XX S

PRG Program P

PTA Transfer P to A 01 01 N

RAB Replace Add Backward 53 XX N

RAC Replace Add Constant 52 00 XXXX N

*Normal codes = N, pseudo-ops = P, and special relative codes = S.



S15 March 1963 47 TM-1003/009/00

Mnemonic Nam F E G

RAD Replace Add Direct 50 XX N

RAF Replace Add Forward 52 XX N

RAI Replace Add Indirect 51 XX N

RAM Replace Add Memory 51 00 YYYY N

RAR Replace Add Relative 5X XX S

RAS Replace Add Specific 53 00 N

REM Remarks p

RS1 Right Shift One 01 14 N

RS2 Right Shift Two 01 15 N

SBB Subtract Backward 37 XX N

SBC Subtract Constant 36 00 X)=X N

SBD Subtract Direct 34 XX N

SBF Subtract Forward 36 XX N

SBI Subtract Indirect 35 XX N

SBM Subtract Memory 35 00 YYYY N

SBN Subtract No Address 07 XX N

SBR Subtract Relative 3X XX S

SBS Subtract Specific 37 00 N

SBU Set Buffer Bank Control 01 4x N

SCB Selective Complement Backward 17 XX N

SCC Selective Complement Constant 16 00 XXXX N

SCD Selective Complement Direct 14 XX N

SCF Selective Complement Forward 16 XX N

SCI Selective Complement Indirect 15 XX N

SCM Selective Complement Memory 15 00 YYYY N

SCN Selective Complement No Address 03 XX N

SCR Selective Complement Relative 1X XX S

SCS Selective Complement Specific 17 00 N

SDC Set Direct Bank Control 00 4X N

) * Normal codes - N, pseudo-ops = P, and special relative codes S.
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Mnemonic Name F _ G Type*

SHA Shift A Left 01 N

SIC Set Indirect Bank Control 00 2X N

SID Set Indirect and Direct 00 6X N
Bank Control

SLJ Selective Jump 77 XO YYYY N

SLS Selective Stop 77 OX N

SJS Selective Stop and Jump 77 XX YYYY N

SRB Shift Replace Backward 47 XX N

SRC Shift Replace Constant 46 00 XXXX N

SRD Shift Replace Direct 44 XX N

SRF Shift Replace Forward 46 XX N

SRI Shift Replace Indirect 45 XX N

SRJ Set Relative Bank Control 00 lX N
and Jump

SRM Shift Replace Memory 45 00 YYYY N

SRR Shift Replace. Relative 4x XX S

SRS Shift Replace Specific 47 00 N

STB Store Backward 43 XX N

STC Store Constant 42 00 XXXX N

STD Store Direct 40 XX N

STE BER to Location 6X, A to BER 01 6X N

STF Store Forward 42 XX N

STI Store Indirect 41 XX N

STM Store Memory 41 00 YYYY N

STP P to Location 5X 01 5X N

STR Store Relative 4X XX S

STS Store Specific 43 00 N

SUPA Suppress Listable Output P

SUPB Suppress Binary Output P

* Normal codes = N, pseudo-ops = P, and special relative codes = S. II
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Mnemonic Name F E G TYpe*

WAI Wait p

ZJB Zero Jump Backward 64 XX N

ZJF Zero Jump Forward 64 xx N

ZJR Zero Jump Relative 6X XX S

* Normal codes = N, pseudo-ops = P, and special relative codes = S.
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APPENDIX B

EXAMPZL

LOC SYMBOL OP ADDRESS ADDITIVE

ORG 1000

*i000 OMEGA LDD ALPHA

*1001 STD BETA

"*1002 AOD IELTA

"*1003 HAD DELTA +1

CON 43
0043 ALPHA 35
0044 BETA

oo45 IZLTA

PRG (an ORG here with blank AA
fields would set the LDF
location to 0. An ORG with
AA fields OMEGA + 4 would set
the LDF location to 1004.)

*1004 LDF * THETA

"*1005 STM ** STOBE

*1006 + 1007 JPR OMEGA

*1010 THETa,

*lOll STOI;

END

* Will be incremented by a relocation constant

** Will be modified by a relocation constant
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APPENDIX C

SYMBOL TABLE TEST

ABCL)BF 103?

a*C06r6 
7101

CDEFGH4 326!
DEF6I.4 329ý
EFGHI~J 330~
GHIJKL 77
'1, 11LM 7 6 P
!JJLMN 7W7
ZYOWV 40511

"EC"A 0440
D456 20OW
E 5,7 011O
F676 020'

C 6 0 2 i
D 4n14
JKLMNO GOuB
KILINOP 0031
LMNUPQ 00 26

mNoPOR 00,3u
NOPURS 002/
OPOKST 003/
PORSTU 0049
QRSTUV 0 04:'
RSTUVW 0C0O

STUVWX 73OU

WOYLAS 0472
XYZABC 403!
YZkvCO 050,
ZARCDE 4034
A123 6l
9214 710U
C345 3672
G789 610 i
mega 7700
190l 040'
.jo12 400!
12X34 0400
2

3
0

4
5 4 004

34M56 400ý
45N67 4W,
56078 4034
67P89 050;
78090 40V'
89R01 322,1
90012 400?
01Y23 206?
YXWVU 014U
XWVUT 0060
wAUlS 040?
VUTOR 407f
UTSHO 0400
TSRWP 417f

SROPO547f
RQPUN 072'
OPONM 650!
PONML OWB

NMLO.J so1ý
0,1160 4061
JIWGF OW0

mLR.JI 220U

LN0IB 7050

HG!6D 407U
GFFUJC 071!
FEOUB 6WB
OCRAZ 9019

Co~ly2070
BAZTO OWB
AZYOW 60V'
4 2511
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0100 0602 START ADN 2
0101 4210 STF RETURN
0102 2210 LDF ALPHA
0103 3100 ADM 9CDEFG
0104 7101
0i05 1600 SCC DEFGH!
0106 3256
0107 4204 STF BETA
0110 7101 JFI I
0111 0000 RETUHN
0112 1324 ALPHA 1324
0113 0000 kETA

0000 ENO



15 March 1963 TM-1003/009/00

DISTRIBUTION LIST

External

Space Systems Division PIR-E5 (Aerospace)
(Contracting Agency) F. M. Adair

Major C. R. Bond (SSOCD) R. V. Bigelow
R. D. Brandsberg

6594th Aerospace Test Wing L. H. Garcia
(Contracting Agency) G. J. Hansen (3)

Lt. Col. A. W. Dill (TWRD) C. S. Hoff
Lt. Col. M. S. McDowell (TWRU) (2) L. J. Kreisberg
TWACS (6) T. R Parkin
V. Thomas E. E. Retzlaff

H. M. Reynolds
PIR-El (Lockheed) D. Saadeh

N. N. Epstein R. G. Stephenson
C. H. Finnie V. White
H. F. Grover
H. R Miller PIR-E7 (STL)
W. E. Moorman (5) A. J. Carlson (3)
461 Program Office

I 698BC Program Office PIR-E4 (GE-Sunnyvale)
J. Farrentine

PIR-E2 (Philco) N. Kirby
J. A. Bean
J. A. Isaacs PIR-E4 (GE-Santa Clara)
R. Morrison D. Alexander
S. M. Stanley

PIR-E4 (GE-bx 8555)
PIR-E3 (LFE) J. S. Brainard

D. F. Criley R. J. Katucki
K. B. Williams (5) J. D. Selby

PIR-E8 (Mellonics) PIR-E4 (GE-3198 Chestnut)
F. Druding J. F. Butler

H. D. Gilman

PIR-E4 (GE-Bethesda)
A. Pacchioli

PIR-E4 (GE-Box 8661)
J. D. Rogers



15 March 1963 TM-1003/009/00

DISTRIBJTION LIST

Internal

NAME ROOM NAME ROOM

AFCPL (5) 14059 Hillhouse, J. 24049
Allfree, D 22078 Holmes, M. A. 22082
Alperin, N.I. 24118A Holzman, H. J. 22096B
Armstrong, E. 24089 Houghton, W. H. 22073
Bernards, R. M. Sunnyvale Hourt, R. L. 14039
Biggar, D. 24090B Imel, L. E. 14039
Bdlek, R. W. 24124 Kastama, P. T. 24053
Black, H. 14039 Kayser, F. M. 25026
Brenton, L. R. 22070 Keddy, J. R. 25026
Burke, B. E. 22076 Key, C. D. 24123
Busch, R. E. 24065B Keyes, R. A. 20073
Carter) J. S. 27032 Kinkead, R. L. 24071
Champaign, M E. 24127B Kneemeyer, J. A. 24065A
Chiodini, C. M. 22078 Knight, R. D. 24110B
Cline, B. J. 24097 Kolbo, L. A. 24139
Cogley, J. L. 24135 Kostiner, M. 14056B
Conger, L. 22079 Kralian, R. P. 14039
Cooley, P. R. 24083 Kristensen, K. Sunnyvale
Court, T. D. 22073 LaChapelle, F. 24061
Crum, D. W. 24093 Laughlin, J. L. 20073
Dent, G. B. 22073 LaVine, J. 20079
DeCuir, L. E. 22096A Little, J. L. 20077
Derango, W. C. 24082B Long, F. 24122
Dexter, G. W. 24128 Madrid, G. A. 22049
Disse, R. J. 24139 Mahon, G. A. 20076
Dobbs, G. H. 24094B Marioni, J. D. 24076B
Dobrusky, W. B. 22125 Martin, W. P. 24089
Ellis, R. C. 24081 McKeown, J. 24121
Emigh, G.A. 14039 Michaelson, S. A. 14039
Ericksen,ýS. R. 24110A Milanese, J. J. 24121
Felkins, J. 22070 Munson, J. B. 24048A
Foster, G. A. 14039 Myers, G. L. 14056A
Franks, M. A. 25030 Nelson, P. A. 24075
Frey, C R. 24049 Ng, J. 22049
Frieden, H. J. 24071 Ngou, L. 25030
Gardner, S. A. 22053 Padgett, L. A. 24085
Greenwald, I. D. 24058A Patin, 0. E. Sunnyvale
Griffith, E. L. 27029 Polk, T. W. 24099
Haake, J. W. 24120 Pruett, B. R. 24073
Harris, E D. 24083 Raybin, M. 14039
Henley, D. E. 24058B Reilly, D. F. 24085
Hill, C. L. 24057 Remstad, C. L. 27029



15 March 1963 TM-I003/009/O0

DISTRIBUTION LIST

internal

NAME ROOM NAME ROOM

Rosenberg, E. J. 14050 Thompson, J. W. 22077

Russell, R. S. 14050 Thornton, R. L. 14050

Scholz, J W 14039 Totschek, R. A. 24090A

Scott, R. J. 24093 Vorhaus, A. H. 24076A

Seacat, C. M. Sunnyvale Wagner, I. T. 24081

Shapiro, R S. 25026 Warshawsky, S. B. 22082

Skelton, R. H. 24127A West, G. D. Sunnyvale

Solomon, J. 24053 West, G. P. 24094A

Speer, N. J. 20079 Wilson, G. D. 22101

Stone, E. S. 22116B Winter, M. E. 24137

Tennant, T. C. 27024 Wise, R. C. 24051

Sweeney, M. J. 24057 Wong, J. P. Sunnyvale

Testerman, W. D. 14039 Zubris, C. J. 24075



UNCLASSIFIED

System Development Corporation,
Santa Monica, California
MILESTONE 1l OSAS-A MODIFIED FOR
AUGMENTATION (SOSAs).
Scientific rept., TM-1003/009/00,
15 March 1963, 52p.
(Contract AF 19(628)-1648, Space
Systems Division Program, for Space
Systems Division, AFSC)

Unclassified report

DESCRIPTORS: Satellite Networks.
Programming (Computers).

Reports that SOSAS (OSAS-A Modified for
Augmentation) allows the writing of UNCLASSIFIED

programs for the 160-A computer in UNCLASSIFIED
symbolic notation with minimum
regard for ultimate storage locations
assigned a given program. States that
instructions using mnemonic symbols
can be written, these are easier to
remember and to interpret later than
are the octal machine code equivalents.
Reports that the primary difference
between SOSAS and OSAS-A is the handling
of a System Symbol Table by SOSAS.
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